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(54) YCTPOftCTBO jyiH PA3BAXIBUOBKM TPVB 
(57) Abstract 

MsotipeTCBKe npe^Ha3Haoeno jyw p«38anhnpBKH nepexpuBaTOieft id npo^KnbHMX TpytS, ycraHaanHBaeMbpe 
B cKBaacMHax. Ha 6oxoeoft noeepxHocrw Kopnyca BbmonBesbi HaxjiosHbie nnocne ytacTKB. sa zoropbix c 
nowombio ocea Ha onopobix nnacnfBax ycraHoaneHw Bajifcuyrcunjrc aneMEHTt* (B3). ITaocsHc ynacTKH 
BwmnncHw b Bune HHJiHBffpOTecgax hckodok (LQ. Och U oosnaflajcyr c ochmh B3. Ha U BbmanBCHbt 
ompbiTbie c ojnioro Koicja naou (IT). Onopnue xxnacTKHbi pacnojioxemj b n h jkcctko CBffoaHbi c ocrub B3. 
Ha OTspbrrou kohd£ Kaa^oro n BbmojmeH flonomiErrejibHbJfl n. Kax^aH anopeafl nnacmHa csatfjKCHa 
BtrfcrynoM. paaucoieHHbZM d jtantMHBrrenttBOU H. Kopnyc c onopBUWH rpiac nmaMH oxaaTbiBaer raaxa. 
Tax an coBOxyiraocTb npaaHAKoo o6ecne*aiBaeT ooBbcneHHC wanrimrfocrB ycTpoBCToa. 1 3. n. $-nt*, 7 bti. 
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Description [OnHcaiimc ■3o6peTCHM|: 

HaooperesHc othochtch k oypeamo k KamrranbHOuy pcuoHry cx Daman b npcffHaaua^cHO. b qacTHOCTH. 
n/w paaBanmoBbmamw ycrpoflCTO H3 npo^ajibHbix TpytS npa bx ycTonoBxe b cKBasmie. 

Han6onec ojihsxhu k H3o6per«iano no TexwracxoH cyrnHocTv «btlh<tch ycrpoftcTBo fjnn pa3Ba/u*K>BXH 
npo^mibKbtx Tpy6 npB nepeapbrraa hum ooh octiomhchhh b csBarara, oo^epMamcc nojibift 
ny umH p pBW o aaA Kopnyc. Ha napymnoft noecpXHOCTH Koroporo BMnorracHu naxnoHHbfe oroocHTenbHO 
upmonbaoft oca sopnyca nnoc&ae ytacrfui, h yCTaHooneinoje na nocnejiHHX c nouotqwo oceft Ha onopmjx 
nnacTHHax BajiMiyxjiijMc ancwcirrw. 

HcflocraTROw yroro ycrpoftcrea hb/ihctch Hcna^cjaflocTb cro paoorbi H3~3a He^ocTaro^Boft (htokoA) 
npoHMocTH aopcyca, MEHHuajtbaan TonmHBa ctchxh KOToporo s peoyjnyraTc BtjnanHeimw HaKnoHHbix k cro 
npoflonbuoft oat anocxHX yiacrxoB hc y^oBncroopHCT yenoano npo*mocrH npa Kpy^crasH. 

Ucnb HDoopercHHH noBboiRMM Ba^eJKiiocrrH ycrpoflcTea 3a weT yBenaueaaa rrpovntocTH cro KOpnyca. 

3to ^ocTHrarrca Tew, trro b oiiHCfeiBaewcw ycrpoacroc o/m paaBanbaoBKB Tpy6\ cqqepxamoB nonwfl 
Zff/ouasppMm* pril Kopnyc. Ha HapyacHOH noBcpXBOCTH Koroporo Bwnojmaiw HamioHHbce oriiocHTcnabeo 
inxy^jibaoft octc xopnyca nnocsxe ywnni, a ycTaaosneHHwe na nocjiejpmx c noMonpjQ oceft Ha onopHbtx 
nnacraaax Bawmy ronB B ajicwcirru, oornacBO K3o6pexcMu» HaxjioHmje ruiocxae ytzacTCB Ha aapymHofl 
ODnepXBOCTH Kopnyca B M B vnngb i b nanc inmBBffpBra cnx notoBOK, oca aoropboc cosnaflaxyr c ochwh 
Ban m ywn n ix aneworrcB, a Ha i^esocKax Bbmojnicabf oTRpbrrwc c onnoro iioHna h ascqeBrrpaHBO cmciuchhwc 
k B cu y nasbi, npa stow onopHwe araacrraHbi pacnanoacHu b nasax h jkcctko cEsoaHU c ochuh 
BarrwiyiDimtx ancKCHTOB. 

HpyrHU 0TJ1OTHCM npwvnafunm yCTpOftCTBa HB7IHCTCH TO, HT0 HE OTKpblTOU HQHUC KaMflOrO nE3a 

BbmonBCH AononHHTcnbHbB^ naa, a Kaon, an onopnan njiacmma cHa6«csa Bbccrynow, pacnojiomcHHWu n 
AononHHTcnuiou na3y. npa yrou ycrpoftcTBo cHafixeao rufctofl, oxBaTbaxuotnea aopnyc c onopHuun 
nnacTHHauH. 

YaaaaHHiaic othhmkh o6ecnc^HBaioT B03UOBnjocTb yscmiucHKH TOjnnHHbi ctchxh lsopnyca b Haafxinee 
onacsow nonepcHHOM cctchhh cro, 6naron,apH neuy noBfannaerca npoHHOcrb Kopnyca h, cneflOBaTCJibHO. 
HaACJKHOcrb patioTbi yerpoftCTBa 6c3 hsmchchhh cro aowaaanuioro napymuoro naawerpa /yifl RaHHoro 
TiroopasMcpa. 

Ha $ht. 1 noKoo&Bo ycrpcAcTBO, ycraHOB/iCHHOC b npo^suifcHofi pa3BaHbnpBbiBacuaa Tpy6e, o6n»fH bh^; Ha 
4>nr. 2 cchchhc A-A Ha #nr. 1; aa +*r. 3 ^parucoT Kopnyca ycTpoBcroa c KOHcrpyKTHBHMUH ancuesTouH 
jyiH yeraHOBKH Banuqyioanix ancuearoo; Ha ^ht. 4 bh^ no crpcjiKc B aa $m\ 3; na $ht. 5 ceieHKe B-B aa 
(«r. 1: sa pmr. 6 cc^ehhc r-r Ha psr. 1. aa i»ar. 7 cctchhc fl-A na ♦nr. 3. 

ycTpoAcTBo ana pasBanbqpBKH Tpy^ {^ht. 1) coflcpmHT ixHJiHHffpiniccKHH nonbin Kopnyc 1 c ncHTpanbHMU 
KaHanoM 2 a pcsbOaun 3 a 4 jvih coc^mhchuh ooot b ctctbchho c kojiouhoh 6ypKJTbm»ix Tpy6 5 h 
CKBaxHBHbiu ooopynosaHHeu 6. Ha HapyKHoft noBepxBocTH aopnyca 1 nofl yr/iou k ero npo^onbHofl oca 
BfamonneHbi ruioouie ywacncH 7 b bkac nfumafsp sNoaaax. uckobok 8, Ha Koropt*x BbmamiCHM oTKpbirbic c 
onHoro KOHna na3br 9. aKcnenTpHxmo cucniCHHbie othochtcjiwio ucxoBoa b eropoHy orapbrroro Konua 3Thx 
naaos, c yr/iyojicmmuH 10 b ax uporrmaononomHtdx oTKpbiTbOj KOHuau crcHKax. B naaax 9 paauenxcHbi 
onopnue nTxacTHHbi 11 c aoaupbxauH 12 no hx nepn^epHH ($ar. 1), bxoahihhuh b yrjiyfineHHH 10 naaoB 9 
(4ar. 3 b 4). 

Ha noBepxBocTH onopHbOt nnaeraH 11 ($nr. 1), K0HTaHTKpya>mcft c aopiiycou H3roroBncHbi Bbccrynw 13, 
Hxcnnngie a ^ononHHTcnbKbie nasbi 14 (<J>ht. 3 ■ 4), BbtoojraeHHbCc Ha orapbrrwx y^acTHax oaaoa 9. Ha 
HapyxHoft noBepxHOCTH Kopnyca ounojnicHa pe%6a 15, na Koropyu Hamnwefla rafixa 16, oxaaT MB aa Hg flH 
ooopHbic BJiacTHHbi 11 h o6ecnc«raBa»man ccbwcctho c hx K03bipi>xauH 12. BbicTynauH 13, yr/iydTieHHHUH 10 
b Kopnyoc h npnojnnrrcTHaHbiMH nasaun 14 ^KscaiDiK) rmacnm U or npoBopora b Bbtna^cHHH «3 naooB 9. 

Ha BHanHHX or Kopnyca noBCpxHocTHX onopHbix nnacTHH U xcctko h c sKcucHTpH^Hbiu cucn^cHHCU k hx 
BcpxHcH ncpH^epHH (rpannne) 3axpauicHW oca 17 (^ar. 1 a 2), na Koropux c nouonojo ^HEcapyioa^ro 
Kanbaa 18 ycTaHOBJicHW Bam*iyv>ujfxc sjicucktw 19. Tlpa yrou oca 17 BajiujyiomHx aneucHTOB 3axpcnncHbi 
Ha onopHboc nnacTBHax 11 tqa, mto bx reougiy aq ocimc oca cauvccTpaa coBoaAtuoT c rcourrpiroccxHUH 
ocwua caMMCTpaa TjfOiBnffpwocsasx hcxobox 8 (ai. oceoyio nmnno 0-0 na ^ar. 3-4). 

SRC^ eH Tp tWH oe cuem^HHe naooB 9 orHocHTentHo rmom,a#H njeKOBOK 8, a raajRe BerawHHy uaaciaianbHo 
B03Moxaoro yr/iydncHHH uckodok b crewcy aopnyca oapcflcnsDOT pacueTHwu nyrcu a/ih KOHXpeTHoro 
Tanopa3Mcpa ycTpoftcxBa c yMCTou o6ccnc»icHHH Hco6xonHuoro 3anaca npoMHOCTH aopnyca npa pa6orc 
yerpoftCTBa b ycnoBHHX apy^icHHH. A waKCxtuarrb.no bogvcojkhoc cucmcnue onopnwx roiacmai 11 
oTHOCHTenbHO ocea 17 BanbLryioaiKX utcweirroB 19 o6yc/ioaneHO pacnonomeHaew naooo 9 no/; hhx a Tew, »rro 
reourrpw^aacKHC ocm cauucTpaa 3aKpcnncHHbix Ha mix occii 17 BanbqyiomKX a/iCMCHTOD 19 flojiauibi 
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coanaA»Tt> c reoiierpiwccuMH ochmb ckumctpkh hckodok. 

PaCcrra ycrpoftcTBa iio«chhctch Ha npMuepe paoeanbapBKH npo$wmmx Tpy6 npn toojim^m hub 3ohw 
HapymesHH rcpMc nwH O cra ofcaAHofi aonoaHbi 20 {$ht. I, 6, 6) ckdojksdoa. 

npo^HJibHuc rpytfbi 21 cnycsajox mtynpb otfca^nofl nonoracbi 20, b rarrepean uoonsnjjn* n pocnntp«Jcrr /jo 
npama-ntfl hx ctchok k ctchkc otScaflHoA kcxhohkm 20 (4>nr. 5) cocyjaimew BHyrpcmitro n^paarawecKoro 

3aT€M c nowombio pc3b6bi 3 ycrpoHcrdo npHCocffHHHXXT k kojiomhc Tpy6 5 h cnycKawr b cKBamMHy. no 
flocnuKeHHH ycTpodcTBOM sepxHtro Kora*a npo$arcbKWX rpytf 21 KanoHHy 6ypnm>Hbix Tpy<5 Havmnaxrr 
Dpamarb npn o^HOBpcwcnBOU ccnjuamm oceeoft Harpy3KH a npoubiEKK imjiocth rpy<5 *cpe3 ueHrpanBHbifl 
Kaiian 2 Kopnyca 1 msQX^ocruo. B poyjibTa-rc jtoto Be^oma-rue gaancHHCM yvacnos 22 ($m\ 5) 
cpo^HTibKbix Tpy6 21 ranpa&iHOTCH ro nnoraoro n repucnroraro npaaaTiw bcch HapyxHOM hodcpxbocth 
npoftpmhut TpytJ k BHyrpeHHcfl noBepxHocra o6caahwx Tpyti 20 ($>ht. 6). 

no oKOHMamm pa3aam>qptx*BaHitK xanomiy 6ypH7it*a*x Tpyti 5 c ycrrpoftCTBOu noAHKMaiOT H3 cxBaxHHM. 



RU 2056201 CI 



Claims |<l>opuyna BOofipereiiHH]: 

). VCTPO&CTBO fyifl PA3BAJlbUOBKM TPVB. coAepmamee nojiwfl uHTnmwpiiMecRHft Kopnyc. Ha Hapymnod 
noocpxHocxH Koroporo Duno/iHcuw Baxjiounue omocsrrejihuo npo/jojmioa och Kopnyca xuiociaie ywacnna, h 
ycraBOBneHHbie na nocnqnosx c nouomuo ooefl na onopmjx nnacrsmax Banujyiomjie ancueoTbi. 
orramaiomecctt tcm. ito hahjiohhwc nnoarac y^acnm Ha eapymnoft nouepxiiocTH sopnyca BbmoriHCHbi b 
bbhc munmnpB^iocKHX ucsobox, och aoroptaix coenaAajcrr c ochmh BanwuyiomHX anorfCHTon. a Ha qcsoBRax 

BbmOJIHCHW OTKpblTfaie C OflKOTO KOHUa B 3KCf^GHTpHHB0 CMCO^CHKblC K MCMy na3bl, npH 3TOU onOpHWC 

imacmHbt pacnonomeHw B naaax w xecnco casriamj c ochmh Bmbuyranjsx sjicuchtob. 

2. YcrpoftcTOO no n.l, uuumaiomtcCH tcu. «rro aa ompuTou Eoome Kamjjoro nasa BbmojmeH 
j^onoTiHHTcabHbdl na3, a naajiaji ooopHaa iinacnaia caaSscHa BtJCTynoM, paowcmanrbod o 
pontuiHBETcmiHou naay, npn stow ycrpoftcreo aiafimcno rafixoa, oxtiaTbiBaiomea Kopnyc c onopHbam 
nnacraBavGf. 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to which are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at the open end 
of each main slot. Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cl., 7 dwgs 
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Description: 

The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering thern into wells. 

Closest in technical substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expansion tools. 

The drawback to this device is its unreliability because of an insufficient (low) strength of 
the housing whose minimum wall thickness docs not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the reliability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside surface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inclined flats provided on the outside surface of the 
housing have cylindrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly connected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive features make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequently, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig. 1 is a general view of the device mounted in a shaped pipe to be expanded, Fig. 2 is 
the section A-A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools, Fig. 4 is a view in the direction of arrow 
B in Fig. 3, Fig. 5 is the section B-B in Fig. 1, Fig. 7 is the section V-F in Fig. 1, and Fig. 
7 is the section JX-JX in Fig. 3. 
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The pipe expansion device (Fig. 1) has hollow cylindrical housing 1 with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6. 
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots accommodate supporting plates 1 1 
with peripheral projections 12 (fig. 1) that engage the recesses 10 in the slots 9 (Figs. 3 
and 4). 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. 1) that are in 
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 1 5 on the outside surface of the housing is a nut 16 
which encloses supporting plates 11; acting together with the projections 12, projections 
13, housing recesses 10 and additional slots 14, the nut 16 prevents the plates 1 1 from 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 1 1; the pins mount expansion tools 19 fixed with locking 
rings 18. The pins 1 7 carrying the expansion tools are fastened to the supporting plates 1 1 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line 0-0 in Figs. 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional strength of the housing. The maximum possible 
misalignment of the supporting plates 1 1 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non-tight zone of casing string 20 
(Figs. 1 , 5 and 6) in the well. 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes 
against the wall of the casing string 20 (Fig. 5). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well. When the device reaches the top end of the shaped 
pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing 1 . As a result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of the casing string, are 
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straightened until the entire outer surfaces of the shaped pipes 21 are fully and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 

After the expansion process is over the drill string 5 is lifted out of the wall together with 
the device. 
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Claims: 

1 . A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cylindrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools. 

2. The device according to i. 1 , wherein an additional slot is provided at the open end of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 



Drawings: 
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Fig. J 
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Fig. 2 
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Fig. 3 
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View E shown as turned around 



Fig. 4 
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Fig. 5 



Fig. 6 



Fig. 7 
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